The purpose of this study was to compare the shear bond strength of color-change adhesive with a conventional light-cure adhesive at different debonding times. Materials and Methods: Seventy-two intact extracted human permanent premolar teeth were used in this research. The brackets were bonded with Transbond XT (Group I) and Transbond Plus color change adhesive (Group II). Each of the two adhesive groups were then further divided into three subgroups of 12 specimens each, for a total of six subgroups. The subgroups represented the three different time points to be tested, 15 min, 24 h, and 1 week. Then, the shear bond strength (SBS) of the brackets was tested with a Universal Testing Machine. Adhesive remnant index (ARI) scores were calculated for each debonded teeth. Results: Although Transbond XT yielded the lowest SBS values at 1 week, there was no significant difference between samples regarding shear bond at different times and ARI. Conclusion: The application of these adhesives did not affect bond strength. Both adhesives demonstrated acceptable bond strength to withstand orthodontic forces throughout the experiment. How to cite this article: Youssefinia S, Mortezai O. Comparison of shear bond strength of orthodontic color change adhesive with traditional adhesive. Indian J Dent Res 2018;29:690-2.
Introduction
Bracket bonding is one of the most important procedures in orthodontic treatment. The adhesive force should be high enough to keep the bracket in position, but not too strong to cause damage on debonding.
Reynolds suggests that shear strength should be 6-8 MPa. [1] This adhesive force would be clinically effective and minimize the risk of enamel fracture. Amongst the latest products in this field are color change adhesives (CCAs). Bonding brackets can increase the accumulation of dental plaque that can cause carious lesions and gingival inflammation. Most of the bonding adhesives are similar to enamel color, one of the most advantage of these CCAs is visibility of any adhesive remnant at bracket seating as well as identifiable cleanup of adhesive remnants after debonding. [2, 3] The aim of this study was to compare shear bond strength (SBS) of Transbond Plus CCA (3M Unitek, Monrovia, California, USA) with traditional light cure adhesive Transbond XT (3M Unitek, Monrovia, California, USA). The condition was
Materials and Methods
Seventy-two intact extracted human permanent premolar teeth were used. Each tooth was embedded in autopolymerizing acrylic resin (Meliodent; Heraeus Kulzer, Hanau, Germany). The specimens were kept in distilled water at room temperature except during the bonding and testing procedures. Before bonding, the facial surfaces of the teeth were cleaned with water and pumice. Each tooth was etched with 37% phosphoric acid (Gel etch ® , 3M Unitek) for 30 s, rinsed for 30 s, and dried until a frosty white etched area was observed. Premolar metal brackets (3M Unitek Victory Series) were used. The minimum sample size for 0.75 power of the study was statistically calculated as 12; therefore, teeth were divided into two equal groups.
Group 1: Transbond XT Primer (3M
Unitek) was applied to each tooth surface. A small amount of Transbond XT adhesive paste was applied to the bracket base. This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com
After application of the adhesive, the brackets were placed onto the tooth surface and pressed firmly. Excess adhesive was removed and cured with an Ortholux LED (3M Unitek) for 20 s. Each group were then divided into three subgroups of 12 specimens each, for a total of six subgroups. The subgroups represented the three different time points to be tested at 15 min, 24 h, and 1 week.
Each specimen was loaded into a Universal Testing Machine (Testometric, M350-10CT, UK). Bond strength was determined in shear mode at a crosshead speed of 1 mm/min until fracture occurred. Failure load values (N) were recorded and converted into megapascals (MPa) by dividing the failure load (N) by the surface area of the bracket base (9.63 mm 2 ). The subgroups that were to be debonded at 24 h and at 1 week were placed in containers with distilled water and stored at 37°C to simulate the oral environment before testing.
The data were analyzed using two-way analysis of variance and with Fisher's protected least significant difference multiple comparisons test at the 0.05 level of significance. After debonding, all teeth and brackets in the test groups were viewed using a light stereomicroscope at ×10 magnification to determine the bracket failure interface. Any adhesive remaining after debonding was assessed and scored according to the modified adhesive remnant index (ARI). The ARI was developed by Artun as a four-point scale to assess the amount of adhesive remaining on the tooth surface after debonding [ Table 1 ]. [4] 
Results
Transbond Plus at 1 week had the highest mean SBS at 15 MPa, and Transbond XT tested at 1 week had the lowest mean SBS of 13.8 MPa [ Table 2 ].
There were no significant differences in SBS for the main effects of different debonding times (P = 0.43).
There were not significantly different effects in SBS among the adhesive types (P = 0.18).
Both Transbond groups had >50% of samples with ARI scores of 3. Twenty-five percent of the Transbond XT samples had an ARI of score of 0 only at 24 h [ Table 3 ].
Discussion
Plaque accumulation around the brackets is important in orthodontic treatments since the orthodontic brackets may be responsible for caries and gingival inflammation. [5] Many adhesives completely polymerize in 24 h. Thus, these three time periods were specifically included to evaluate the immediate, 24 h, and slightly longer follow-up stages. Unlike the present study, the SBS of Transbond Plus was significantly lower than Resilience adhesive. [7] The bond strengths of all the adhesives ranged from 13.8 mPa to 15 mPa. These were higher than the 6-8 MPa formerly reported as a sufficient bond strength for the orthodontic treatment. [1] Higher bond strengths can cause a greater risk of enamel fracture on debonding. As all the groups had a SBS well above minimally acceptable level, we recommended the use of self-etching primers instead of etch and rinse.
In orthodontics, maintaining an intact enamel surface is important. To reduce the risk of enamel damage, bond failure at the bracket-adhesive interface or within the adhesive is more desirable than at the adhesive-enamel junction. [2] The ideal bonding system would leave a healthy enamel surface without large amounts of adhesive to remove.
ARI index 3 is the safest one and the chance of dental damage is less likely. We found that for all groups the Less than half of the adhesive left on the tooth 2
More than half of the adhesive left on the tooth 3
All adhesive left on the tooth with a distinct impression of the bracket mesh most common result was the score 3. Therefore, the SBS obtained with both resins is safe. CCAs are a remarkable step toward faster and facilitated adhesive removal.
Conclusion
An in vitro bonding environment is very different from an in vivo bonding. Factors such as saliva contamination, the patient's enamel composition, the difference between the universal testing machine forces and intra-oral forces may affect the results. [2, 6, 8] Thus, it is important to pursue with more clinical studies.
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